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Description 

BACKGROUND 

1 . Field of tine Invention 

[0001] This invention relates to a disc player appara- 
tus for reproducing information signals recorded on a 
recording disc, such as an optical disc. More particularly, 
it relates to a disc player apparatus in which a disc tray 
movably supported across the inner and outer portions 
of an outer casing constituting a main body of the appa- 
ratus is moved for loading a recording disc set on the 
disc tray on a disc table arranged in the inner portion of 
the outer casing. 

2. Background of the Invention 

[0002] Up to now, a disc player apparatus in which in- 
formation signals recorded on an optical disc as a re- 
cording disc, is in widespread use. 
[0003] This type of the disc player apparatus includes 
a loading mechanism for loading the recording disc set 
on the disc tray on the disc table arranged in the outer 
casing by moving the disc tray movably supported 
across the inner and outer portions of the outer casing 
constituting the main body of the apparatus, and a chuck 
mechanism for clamping the optical disc loaded by the 
loading mechanism on the disc table. 
[0004] The loading mechanism employed for this disc 
player apparatus includes a disc tray moved across the 
inner and outer portions of the outer casing constituting 
the main body of the apparatus. The optical disc is load- 
ed on or unloaded from the disc tray in a state in which 
the disc tray is pulled out of the outer casing. The disc 
tray also transports the optical disc into the outer casing 
by being pulled into the outer casing with the optical disc 
set thereon. 

[0005] On the other hand, the chuck mechanism is 
made up of a disc table on which the optical disc is set 
and which is rotated in unison with the optical disc, and 
a chuck plate rotatably supported for facing the disc ta- 
ble. 

[0006] The disc table on which the optical disc is set 
and which is rotated in unison with the optical disc con- 
stitutes a disc drive along with the optical pickup device. 
Thus the disc table is mounted on a driving shaft of the 
spindle motor and rotated under the driving force of the 
spindle motor. The optical pickup device, constituting 
the disc drive, is supported for movement across the in- 
ner and outer rims of the optical disc set on the disc table 
via a movement guide member, while being moved 
across the inner and outer rims of the optical disc via an 
optical disc driving mechanism. 
[0007] The disc drive is arranged within the outer cas- 
ing for movement in a direction in which the disc table 
is moved towards and away from the chuck plate. When 
the optical disc is to be loaded, the disc table has been 



moved to a position spaced apart from the chuck plate. 
The optical disc drawn into the outer casing by the load- 
ing mechanism is set on the disc tray and transported 
in this state to a space between the disc table and the 

s chuck table. The optical disc transferred into the inside 
of the outer casing is set on the disc table, by movement 
of the disc table towards the chuck plate. On the other 
hand, the optical disc is thrust and supported by the 
chuck plate so as to be clamped for rotation in unison 

10 with the disc table. If, with the optical disc clamped on 
the disc table in cooperation with the chuck plate, the 
spindle motor is run in rotation, the optical disc is rotated 
in unison with the disc table and the chuck plate. The 
information signals recorded on the optical disc are re- 

15 produced by movement of the optical pickup device 
across the inner and outer rims of the optical disc being 
run in rotation. 

[0008] With the above-described disc player appara- 
tus, the disc drive is moved towards the chuck plate after 
20 drawing the optical disc set on the disc tray into the in- 
side of the outer casing by the loading mechanism for 
clamping the optical disc on the disc table. Thus, with 
the present disc player apparatus, the operation of set- 
ting the optical disc on the disc tray drawn out of the 
25 outer casing, drawing the optical disc into the inside of 
the outer casing for completing the loading on the disc 
table and starting the reproduction of the information 
signal recorded on the optical disc, is tine-consuming, 
while it is extremely difficult to shorten the time required 
30 in a series of operations for loading the optical disc. 
[0009] For shortening the time for loading the optical 
disc, it may be contemplated to arrange the disc drive 
carrying the optical disc on the disc tray moved across 
the inner and outer rims of the outer casing for moving 
55 the disc drive along with the disc tray towards outside 
of the outer casing. Since the present disc player appa- 
ratus is configured for moving the disc drive across the 
inner and outer portions of the outer casing, the optical 
disc may be directly loaded on the disc drive pulled out 
40 of the outer casing. Thus the information signals record- 
ed on the optical disc may be immediately reproduced 
after the disc drive carrying the loaded optical disc is 
pulled into the inside of the outer casing, so that it be- 
comes possible to reduce the loading time for quickly 
45 reproducing the information signals. 

[001 0] However, if the disc drive is placed on the disc 
tray moved across the inner and outer rims of the outer 
casing, it becomes necessary to pull out the disc drive 
inclusive of the disc table in its entirety out of the outer 
50 casing, thus increasing the distance traversed by the 
disc tray. In addition, the movement mechanism for 
movably supporting the heavy disc drive needs to be 
increased in mechanical strength in order to pull out the 
disc drive out of the outer casing, thus increasing the 
55 size of the movement mechanism. The result is that the 
disc player itself is increased in size and weight. 
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OBJECTS AND SUMMARY OF THE INVENTION 

[0011] It is therefore an object of the present invention 
to provide a novel disc player apparatus in which the 
disc table for rotating the recording disc and the pickup 
device for reading out information signals recorded on 
the recording disc are nnoved across the inner and outer 
portions of the outer casing for loading the recording 
disc. 

[0012] It is another object of the present invention to 
provide a disc player apparatus in which the disc table 
and an optical pickup are moved across the inner and 
outer rims of the outer casing for loading the recording 
disc, in which the recording disc on the disc table may 
be loaded and unloaded easily. 

[0013] It is a further object of the present invention to 
provide a disc player apparatus in which it is possible to 
reduce the size and weight of the player apparatus itself. 
[0014] According to the present invention, there is 
provided a disc player apparatus having a tray unit sup- 
ported for movement between a position of being 
housed within an outer casing and a position protruded 
outwardly from the outer casing, a pickup device ar- 
ranged on the tray unit for reading out the recorded in- 
formation from a recording disc, first driving means for 
moving the tray unit between a position of being housed 
within an outer casing and a position of being protruded 
outwardly from the outer casing, a disc table supported 
on the tray unit for movement in a direction towards and 
away from the pickup device, and second driving means 
for moving the disc table on the tray unit in a direction 
towards and away from the pickup device. The disc table 
holds and rotates the recording disc. The second driving 
means moves the disc table to a position furthest from 
the outer casing in a range of possible movement of the 
disc table relative to the tray unit if the first driving means 
moves the tray unit to the position protruded from the 
outer casing. 

[0015] When the first driving mechanism shifts the 
tray unit in a direction in which the tray unit is housed 
within the outer casing, the second driving mechanism 
shifts the disc table to a position most proximate to the 
pickup device within a range of possible disc table 
movement relative to the tray unit. 
[0016] The tray unit of the disc player apparatus ac- 
cording to the present invention is movable a distance 
corresponding to the length of the tray unit by a shaft 
mounted on the tray unit being movably supported by a 
thrust bearing arranged within the outer casing. The 
shaft has a length substantially twice the length of the 
tray unit and has its one end positioned in the vicinity of 
the outwardly directed forward end of the outer casing 
of the tray unit, while having its other end protruded to 
the rear side of the tray unit so as to be mounted on the 
tray unit. The thrust bearing supports the shaft at a po- 
sition in the vicinity of the fonward end of the tray unit 
and at a position in the vicinity of the rear end of the tray 
unit when the tray unit is housed within the outer casing. 



[0017] The disc table of the disc player apparatus of 
the present invention is supported by a spindle shaft ro- 
tatably supported by a supporting block arranged on the 
tray unit so as to be moved towards and away from the 
5 pickup device. 

[0018] The disc player apparatus according to the 
present invention has control means for controlling the 
first and second driving means. The control means op- 
erates so that, when the tray unit is to be moved by the 
first driving means to a position protruded out of the out- 
er casing, the disc table is moved by the second driving 
means to a position furthest from the optical pickup de- 
vice in a range of possible movement of the disc table 
relative to the tray unit. The control means also operates 
for detecting the time of movement of the disc table rel- 
ative to the tray unit during movement of the disc table, 
and for reversing the direction of movement of the disc 
table in case the time exceeding a pre-set time has 
elapsed. 

[0019] The disc player apparatus according to the 

present invention also has a disc clamping member 
which can be detached when the tray unit is protruded 
out of the outer casing and which holds the recording 
disc in cooperation with the disc table. 
[0020] With the disc player apparatus according to the 
present invention, when the first driving mechanism 
shifts the tray unit to a position protruded out of the outer 
casing, the second driving mechanism shifts the disc ta- 
ble to a position furthest from the outer casing in the 
range of possible movement of the disc table relative to 
the tray unit, so that the recording disc may be easily 
mounted on and dismounted from the disc table while 
minimizing the amount of protrusion of the tray unit out 
of the outer casing. 

[0021 ] With the disc player apparatus according to the 
present invention, when the first driving mechanism 
shifts the tray unit to a position accommodated within 
the outer casing, the second driving mechanism shifts 
the disc table to a position most proximate to the outer 
casing in the range of possible movement of the disc 
table relative to the tray unit, so that information signals 
can be read from the recording disc as soon as the tray 
unit is drawn into the inside of the outer casing thus en- 
abling a prompt reproducing operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is an exploded perspective view showing 
a mechanical portion of a disc player apparatus accord- 
ing to the present invention. 

[0023] Fig. 2 is a plan view showing a tray portion of 
the disc player apparatus according to the present in- 
vention. 

[0024] Fig.3 is a plan view showing the state in which 
the tray portion has been moved to outside of an outer 
casing. 

[0025] Fig. 4 is a plan view showing a loading mecha- 
nism for moving the tray portion. 
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[0026] Fig. 5 is a plan view showing tine state in winich 
the tray portion is being moved by the loading mecha- 
nism. 

[0027] Fig. 6 is a plan view showing the state in which 
the tray portion has been moved to outside the outer 
casing by the loading mechanism. 
[0028] Fig.7 is a front view of the disc player appara- 
tus showing the state in which the optical disc and a disc 
stabilizer have been mounted. 

[0029] Fig. 8 is a front view of the disc player appara- 
tus showing the state in which the optical disc and a disc 
stabilizer have not been mounted. 
[0030] Fig. 9 is a longitudinal cross-sectional view 
showing an arrangement for supporting a loading motor 
and a speed-reducing gear of the loading mechanism. 
[0031] Fig. 10 is a longitudinal cross-sectional view 
showing the disc stabilizer. 

[0032] Fig. 11 is a plan view showing a disc drive. 
[0033] Fig. 1 2 is a plan view showing the state in which 
the disc table has been separated from an optical pickup 

device. 

[0034] Fig. 1 3 is a side view showing a disc drive. 
[0035] Fig. 1 4 is a front view showing a disc drive. 
[0036] Fig. 15 is a longitudinal cross-sectional view 
showing a disc drive. 

[0037] Fig. 16 is an exploded perspective view show- 
ing an arrangement for supporting the optical pickup de- 
vice in the disc drive. 

[0038] Fig. 1 7 is a flow chart for illustrating the opera- 
tion of the disc player apparatus according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] In the drawings, there is shown an embodi- 
ment of the present invention in which the invention is 
applied to a disc player apparatus employing a replay- 
only optical disc having a diameter of 1 2 cm or 8 cm, as 
an optical disc having information signals recorded ther- 
eon. 

[0040] An optical disc 201 , employed for a disc player 
apparatus according to the present invention, is com- 
prised of a disc substrate 201 formed of a transparent 
synthetic resin, such as polycarbonate, and having a 
center opening 202. The disc substrate 201 has a signal 
recording surface on which information signals are re- 
corded in the form of micro-sized pits. The surface hav- 
ing the micro-sized pits is coated with a reflective film 
formed of a metal material, such as aluminum, which in 
turn is coated with a protective film of a synthetic resin. 
[0041] The information signals recorded by these pits 
on the optical disc 201 are read out by radiating an op- 
tical beam from an optical pickup device to the signal 
recording surface of the optical disc 201 and by detect- 
ing the return light from the signal recording surface by 
a photodetector provided in the optical pickup device. 
[0042] Referring to Fig.1, the disc player apparatus 



according to the present invention includes a chassis 
frame 1. This chassis frame 1 is formed by punching 
and bending a metal plate and is comprised of a bottom 
plate 13 and left and right side plates 15, 14 formed on 
s both sides of the bottom plate 1 3. 

[0043] Referring to Fig. 2, the chassis frame 1 is se- 
cured to a bottom plate 72 of an outer casing of the disc 
player apparatus. 

[0044] A top plate 5 is mounted across upper ends of 
the side plates 15, 14. The top plate 5 is a substantially 
flat plate and is mounted on the chassis frame 1 by plural 
screws 20 engaged in tapped holes 16, 17, 18 and 19 
formed in the upper ends of the side plates 15, 14. The 
screws 20 are passed through plural screw holes 21 
formed on both lateral sides of the top plate 5. 
[0045] A circuit substrate 6 is mounted on the lower 
side of the top plate 5. The circuit substrate 6 has plural 
screw holes 23 through which are passed plural screws 
22 engaged in tapped holes formed in the top plate 5 for 
mounting the circuit substrate to the top plate. 
[0046] On the bottom plate 1 3 of the chassis frame 1 , 
that is between the side plates 1 5 and 1 4 below the cir- 
cuit substrate 6, there is formed a tray unit 7 constituting 
the loading mechanism. On the tray unit 7 is mounted a 
disc drive 10 as later explained. On the upper surface 
of the tray unit 7 is mounted a tray cover 11 overlying 
the disc drive 1 0. On the front edge of the tray unit 7 and 
the tray cover 11 is mounted a display panel 70 consti- 
tuting a display unit. 

[0047] The tray cover 11 is mounted on the tray unit 

7 by having left and right engagement pawls 57, 57 pro- 
vided on the front side of the upper surface of the tray 
unit 7 engaged in left and right engagement holes 66, 
66 on the front side and by securing its rear side secured 
to the tray unit 7 by left and right set screws 69, 69. 
[0048] The tray unit 7 is supported for movement be- 
tween a loading position in which the display panel 70 
is housed within the outer casing along a front panel 71 
of the outer casing as shown in Fig. 2 and an ejecting 
position in which the display panel is protruded out of 
the outer casing towards outside as indicated by arrow 
A in Fig. 3. 

[0049] That is, the tray unit 7 is movable in the fore- 
and-aft direction a distance substantially corresponding 
to the fore-and-aft distance of the tray unit 7 by first and 
second shafts 8, 9 mounted on the tray unit 7 in the fore- 
and-aft direction being movably supported on first and 
second thrust bearings 3, 4 arranged on the bottom 
plate 1 3 of the chassis frame 1 . 
[0050] The first shaft 8 has a length substantially twice 
the fore-and-left length of the tray unit 7. The first shaft 

8 is mounted on the tray unit 7 for extending along a 
lateral side of the tray unit 7 by having its front end po- 
sitioned in the vicinity of the forward edge of the tray unit 
7 and by having its other end, that is its rear end, pro- 
truded towards the rear side of the tray unit 7. 
[0051] The front end of the first shaft 8 is formed with 
a forward side tapped hole 45 engaged by a set screw 
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47 inserted through athrough-hole 53 formed inthefront 
end face of the tray unit 7. A side tapped hole 46 is 
formed at a mid portion of the first shaft 8. This side 
tapped hole 46 is engaged by a set screw 48 introduced 
in a through-hole, not shown, formed in the rear lateral 
edge of the tray unit 7. 

[0052] The second shaft 9 is of a length substantially 
equal to the fore-and-aft length of the tray unit 7. The 
second shaft 9 is mounted on the tray unit 7 by having 
its front end positioned in the vicinity of the forward edge 
of the tray unit 7 and by having its rear end positioned 
in the vicinity of the rear edge of the tray unit 7. 
[0053] The front end of the second shaft 9 has a front- 
end tapped hole 49 engaged by a set screw 51 intro- 
duced in a through-hole 54 formed in the front end face 
of the tray unit 7. The rear end side of the second shaft 
9 is formed with a side tapped hole 50 engaged by a set 
screw 52 passed through a through-hole 56 formed in 
the rear edge of the tray unit 7. 
[0054] The first thrust bearing 3 has bearing holes 43, 

43 in the front and rear end sides thereof. The first shaft 
8 is passed through and supported by these bearing 
holes. 

[0055] When the tray unit 7 is in the loading position, 
the first thrust bearing 3 supports the first shaft 8 at a 
position thereof near the front edge of the tray unit 7 and 
at a position thereof near the rear edge of the tray unit 
7. When the tray unit 7 is in the ejecting position, the 
first thrust bearing 3 supports the portion of the first shaft 
8 near the rear edge of the tray unit 7 and the portion of 
the first shaft near the rear end of the tray unit 7. 
[0056] The second thrust bearing 4 has a bearing hole 

44 in the front end which is passed through by and sup- 
ports the second shaft 9. 

[0057] When the tray unit 7 is in the loading position, 
the second thrust bearing 4 supports the portion of the 
second shaft 9 in the vicinity of the front end of the tray 
unit 7. When the tray unit 7 is in the ejecting position, 
the second thrust bearing 4 supports the portion of the 
second shaft 9 in the vicinity of the rear edge of the tray 
unit 7. 

[0058] The upper surface of the tray cover 11 is 
formed with a through-hole 67 for exposing an optical 
pickup device 60 and a disc table 61 of the disc drive 1 0 
as later described. The rear side of the upper surface of 
the tray cover 11 is formed with a protruded bowed wall 
section 68 for prohibiting descent of the optical disc to- 
wards rear. 

[0059] The tray unit 7 is moved by a first driving mech- 
anism. The first driving mechanism is made up of a load- 
ing motor 26 as a driving motor for generating a driving 
force for driving the loading mechanism and an endless 
driving belt 29 and plural transmission gears 31 to 35 as 
driving power transmission for transmitting the driving 
power generated by the loading motor 26, as shown in 
Fig. 9. The loading motor 26 is run in rotation by a control 
circuit constituting control means controlling the opera- 
tion of the disc player apparatus. 



[0060] The loading motor 26 and the transmission 
gears 31 to 35 are mounted on a supporting plate 2 
mounted via a plurality of dampers 79 operating as a 
buffer member for the chassis frame 1, without being 
s contacted with the chassis frame 1 . That is, the support- 
ing plate 2 is positioned on the bottom plate 2 of the 
chassis frame 1, and is mounted by plural set screws 

41 on the bottom plate 13. These set screws 41 are 
passed through plural through-holes 42 formed in the 

10 supporting plate 2 so as to be engaged in tapped holes 

42 formed in the supporting plate 2 and are subsequent- 
ly engaged in tapped holes 80 formed in the bottom plate 
13 of the chassis frame 1. The dampers 79 are inter- 
posed between the peripheral surface of each set screw 

15 41 and the inner peripheral edge of each through-hole 
42 of the supporting plate 2. These dampers 79 are sub- 
stantially cylindrically-shaped and formed of a material 
having high shock-absorbing properties, such as butyl 
rubber. These dampers 79 are fitted on the outer side 

20 of each set screw 41 and fitted in the through-holes 42 
in the supporting plate 2 so as to be supported on the 
outer periphery thereof by the inner peripheral edge of 
the through-holes 42. 

[0061] The loading motor 26 is mounted on an upper 

25 surface of the supporting plate 2 with its driving shaft 
directed downwards. The driving shaft of the loading 
motor 26 is passed through a through-hole 81 formed 
in the supporting plate 2 and through a through-hole 28 
formed in the bottom plate 1 3 so as to be protruded to 

30 below the bottom plate 1 3. The lower end of the driving 
shaft carries a driving pulley 27. An endless belt 29 is 
placed around the driving pulley 27 and a driven pulley 
30. The driven pulley 30 is mounted for rotation in idle 
below the bottom plate 13. That is, the driven pulley 30 

35 is mounted on the lower end of a supporting shaft 84 
rotatably supported on the supporting plate 2 via a bear- 
ing 83. The first supporting shaft 84 has its lower end 
protruded below the bottom plate 1 3 via a through-hole 
82 formed in the bottom plate 13. 

40 [0062] A first transmission gear 31 is mounted on the 
upper end of the first supporting shaft 84. The first trans- 
mission gear 31 meshes with a second transmission 
gear 32 larger in diameter than the first transmission 
gear 31 . This second transmission gear 32 is mounted 

45 for rotation above the supporting plate 2. The second 
transmission gear 32 is mounted at a mid portion of a 
second supporting shaft 86 rotatably supported via a 
bearing 85. A third transmission gear 33 smaller in di- 
ameter than the second transmission gear 32 is mount- 

50 ed on the upper end of the second supporting shaft 86. 
[0063] The thirds transmission gear 33 meshes with 
a fourth transmission gear 34 larger in diameter than the 
third transmission gear 33. The fourth transmission gear 
34 is positioned above the supporting plate 2 and adapt- 

55 ed for being rotated and moved around the second sup- 
porting shaft 86. 

[0064] That is, the fourth transmission gear 34 is 
mounted on a rotary plate 37 supported for rotation 



5 



9 



EP 0 698 882 B1 



10 



around the second supporting shaft 86. The rotary plate 
37 has its proximal end supported for rotation around 
the second supporting shaft 86 and carries on its distal 
end a third supporting shaft 88 for rotation via a bearing 
87. The fourth transmission gear 34 is mounted at a mid 
portion of a third supporting shaft 88. The fourth trans- 
mission gear 34 may be rotated around the third trans- 
mission gear 34 while remaining engaged with the third 
transmission gear 33. The upper end of the third sup- 
porting shaft 88 carries a pinion gear 35 which is a trans- 
mission gear smaller in diameter than the fourth trans- 
mission gear 34. The upper end of the third supporting 
shaft 88 protruded above the pinon gear 35 functions as 
a lock pin 36. 

[0065] The lower surface of the tray unit 7 is formed 
with a rack gear 76 meshing with the pinion gear 35 and 
with a guide slit 78 engaged by the lock pin 36, as shown 
in Figs. 4 to 6. The rack gear 76 is formed for extending 
in the fore-and-aft direction along a lateral edge of the 
tray unit 7. The foremost part of the rack gear 76 is a 
arcuately bowed portion 77 in the direction of teeth of 
the rack gear 76. The foremost part of the guide slit 78 
is arcuately bowed in the form of an arc having the cent- 
er of cun/ature of the bowed portion 77 as the center of 
arc. 

[0066] When the tray unit 7 has been moved to the 
loading position, the pinion gear 35 meshes with the dis- 
tal end of the bowed portion 77 of the rack gear 76, as 
shown in Fig. 4. The lock pin 36 is engaged at this time 
with the forward bowed portion of the guide slit 78 in 
order to prohibit the tray unit 7 from advancing forward 
under an external pressure. When the tray unit 7 is in 
the loading position, the center of curvature of the 
bowed portion 77 is coincident with the axis of the sup- 
porting shaft 86 supporting the third transmission gear 
33. At this time, the distal end of the rotary plate 37 
thrusts a pair of detection switches arranged on the bot- 
tom plate 1 3 of the chassis frame 1 . These detection 
switches 39, 40 are switches for detecting that the tray 
unit 7 is at the loading position, and are connected to a 
control circuit, not shown. 

[0067] When the loading motor 26 is actuated for ro- 
tation in one direction, the pinion gear 35 is rotated by 
respective transmission gears. The pinion gear 35 is 
then moved along the bowed portion 77 along an arrow 
G in Fig. 5, while remaining engaged with the bowed por- 
tion 77. That is, the rotary plate 37 is turned, while the 
lock pin 36 is moved along the forward bowed portion 
of the guide slit 78. The detection switches 39, 40 are 
released from the state of being pressed by the rotary 
plate 37. When the pinion gear 35 reaches a linear por- 
tion extending in the fore-and-aft direction of the rack 
gear 76, and is rotated further, the pinion gear 35 shifts 
the tray unit 7 forwardly as indicated by arrow H in Fig. 
6. The lock pin 36 is engaged at this time with the linear 
portion of the guide slit extending in the fore-and-aft di- 
rection for inhibiting rotation of the rotary plate 37. The 
tray unit 7 has been moved to the ejecting position. 



When the tray unit 7 has been moved to the ejecting 
position, a detection switch, not shown, is pressed. 
When the detection switch is pressed, the control circuit 
halts the operation of the loading motor 26. 

5 [0068] Thetray unit 7, thus set to the ejecting position, 
protrudes the first shaft 8 towards rear. The tray unit is 
supported stably since the rear end portion of the first 
shaft 8 is supported by the thrust bearing 3. If, while the 
tray unit 7 is at the ejecting position, the loading motor 

10 26 is run in rotation in the opposite direction, the pinion 
gear 35 is run in rotation, with the tray unit 7 being moved 
towards rear as indicated by arrow J in Fig. 6. When the 
foremost part of the linear portion of the rack gear 76 
reaches a position of meshing with the pinion gear 35, 

15 as shown in Fig. 5, the display panel 70 substantially 
reaches a position along the front panel 71 . The speed 
of movement of the tray unit 7 is decreased by the pinion 
gear 35 being moved to the state of meshing with the 
bowed portion 77. If the rotary plate 37 is turned with the 

20 pinion gear 35 meshing with the bowed portion 77, the 
tray unit 7 has been moved to the loading position. If the 
pinion gear 35 meshes with the bowed portion 77 for 
rotating the rotary plate 37, the tray unit 7 has been 
moved to its loading position. If the pinion gear 35 is 

25 rotated further and the rotary plate 37 is rotated towards 
the distal end of the bowed portion 77 as indicated by 
arrow F in Fig. 4, the distal end of the rotary plate 37 
thrusts the detection switches 39, 40. When the detec- 
tion switches 39, 40 are thrust, the control circuit halts 

30 the operation of the loading motor 26. 

[0069] The disc drive 1 0 having the optical pickup de- 
vice 60 is mounted on the tray unit 7. The disc drive 10 
has a frame 113, as shown in Figs. 11 to 15. This frame 
113 is molded of a synthetic resin material in the form 

35 of a rectangular box and has four supporting holes 1 32 
at respective corners. These supporting holes 132 are 
engaged by dampers 63 formed in a cylindrical shape 
from a material exhibiting excellent shock absorbing 
properties, such as butyl rubber. These dampers 63 are 

40 mounted on the tray unit 7 by support tubes 64 fitted on 
the upper ends thereof and by set screws 65 passed 
through the support tube 64 being engaged in four screw 
bosses 58 provided on the upper surface of the tray unit 
7. A suspension spring 59 is interposed between each 

45 damper 63 and the tray unit 7. That is, the frame 1 1 3 of 
the disc drive 10 is supported in a floating manner over 
the tray unit 7 by the four dampers 63 and the four sus- 
pension springs 59. 

[0070] The optical pickup 60, provided at a rear por- 
50 tion of the frame 1 1 3, has a laser diode, as a light source, 
a plurality of optical devices for conducting a light beam 
radiated from the laser diode towards an objective lens 
75, light-receiving elements, as photodetectors, and the 
objective lens 75 for collecting the light beam for radiat- 
es ing the light beam to an optical disc. These optical com- 
ponents are enclosed in an optical block. The optical 
pickup device 60 reads out information signals recorded 
on the optical disc 201 by radiating the light beam via 
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the objective lens 75 to the signal recording area of the 
optical disc 201 and by detecting the return light reflect- 
ed backfronn the optical disc 201 by the photodetectors. 
The optical pickup device 60 is arranged within an ap- 
erture 107 formed in the frame 113. This optical block 
of the optical pickup device 60 is provided with a bearing 
hole 134 at one end, as shown in Fig. 14. This bearing 
hole 1 34 accommodates a shaft 1 08 provided within the 
aperture 107. This shaft 108 is arranged for extending 
in the fore-and-aft direction of the frame 113 by having 
its both ends secured by set screws 1 09, 1 1 0 at the edge 
portions of the aperture 1 07. The other end of the optical 
block is supported by being clamped between a thrust 
spring 112 and an adjustment screw 133 provided on a 
frame 133, as shown in Fig. 14. The adjustment screw 
133 and the thrusting spring 112 are mounted on an 
edge of the aperture 107. The optical block is turned 
about the axis of the shaft 108, as indicated by arrows 
L and M, by vertically reciprocating the adjustment 
screw 1 33 relative to the frame 113, for adjusting its tilt 
relative to the frame 113. The thrusting spring 112 
thrusts and supports the optical block relative to the ad- 
justment screw 133. 

[0071] The optical pickup device 60 is secured in the 
axial direction of the shaft 108 and secured to the tray 

unit 7. 

[0072] The disc drive 1 0 includes a disc table 61 . The 
disc table, which holds and rotates the optical disc 201 , 
is disposed ahead of the optical pickup device 60 and 
supports the optical disc for movement in a direction to- 
wards and away from the optical pickup device. 
[0073] The disc table 61 is substantially disc-shaped 
and carries a substantially frusto-conically-shaped 
centering member 74 at a mid portion of the upper sur- 
face thereof, as shown in Figs. 1 3 and 1 5. A spindle shaft 
73 is passed through the center of the disc table 61 . The 
centering member 74 is movable into and out of the disc 
table 61 along the spindle shaft 73 and is resiliently bi- 
ased upwards by a biasing member, not shown. When 
the mid portion of the optical disc 201 is set on the disc 
table 61 , this centering member 74 is engaged in a cent- 
er opening 202 for centering the optical disc 201 relative 
to the disc table 61 . 

[0074] The spindle shaft 73 is rotatably supported by 
a supporting block 104 arranged within the aperture 
107. The supporting block 104 is unitarily formed of an 
electrically conductive synthetic material or an electri- 
cally conductive metal material, and carries a metal 
bearing 131 supporting the spindle shaft 73 by insert 
molding or press-fitting. Thus the disc table 61 is elec- 
trically connected with the supporting block 104 and 
may be maintained at a ground potential by grounding 
the supporting block 104 for suppressing generation of 
static electricity. 

[0075] The supporting block 1 04 has a bearing 1 1 1 at 
its one end supported by the shaft 108 and is movable 
along the shaft 1 08 in a direction towards and away from 
the optical pickup device 60 along the shaft 108 as in- 



dicated by arrows D and E in Fig. 13. The bearing 111 
has a bearing hole passed through by the shaft 108. 
Within the bearing hole 1 34 is mounted a thrust bearing 
135. A supporting roll 105 is rotatably mounted on the 

5 opposite side of the supporting block 1 04. The support- 
ing roll 105 is set on a supporting lug 106 formed at an 
edgerof the aperture 107. The supporting roll 105 is kept 
in rolling contact with the supporting lug 1 06 for movably 
supporting the supporting block 104. 

10 [0076] The lower end of the spindle shaft 73 carries a 
rotor 1 1 6 consisting in a multi-poled magnet constituting 
a spindle motor. The spindle motor is constituted by a 
rotor 116 and a planar coil arranged on a circuit sub- 
strate 1 1 5 mounted on the lowered end of the supporting 

^5 block 1 04. The rotor 1 1 6 is rotated by supplying the pre- 
set current to the planar coil. A driving current is supplied 
va a flexible substrate 118 to the circuit substrate 115 
carrying the planar coil constituting the spindle motor 
The flexible substrate 114 is drawn out of the disc drive 

20 10. The upper surface of the flexible substrate 114 is 
formed with a channel 117 for holding the flexible sub- 
strate 114 at a pre-set position and for prohibiting the 
flexible substrate 1 1 4 from being bowed at an acute an- 
gle. 

25 [0077] The supporting block 104, supporting the disc 

table 61 , is moved by a second driving mechanism com- 
prised of a feed motor 95 mounted on the frame 1 1 3 and 
a plurality of transmission gears for transmitting the driv- 
ing power of the feed motor 95 to a supporting block 

30 104. The feed motor 95 is run in rotation under control 
by a control circuit. That is, a driving shaft of the feed 
motor 95 carries a driving gear 96 meshing with a first 
transmission gear 97 larger in diameter than a driving 
gear 96 rotatably mounted on the frame 113. A second 

55 transmission gear 98 smaller in diameter than the first 
transmission gear 97 is mounted coaxially on the first 
transmission gear 97. The second transmission gear 98 
meshes with a third transmission gear 99 which is larger 
in diameter than the second transmission gear 98 and 

40 which is rotatably mounted on the frame 113. A fourth 
transmission gear 1 00 smaller in diameter than the third 
transmission gear 99 is coaxially mounted on the third 
transmission gear 99. This fourth transmission gear 1 00 
meshes with a fifth transmission gear 101 which is larger 

45 in diameter than the fourth transmission gear 100 and 
which is rotatably mounted on the frame 113. A pinion 
gear 102, which is a transmission gear smaller in diam- 
eter than the fifth transmission gear 101, is coaxially 
mounted on the fifth transmission gear 100. 

50 [0078] The pinion gear 102 meshes with a rack gar 
103 formed on one lateral side of the supporting block 
104. This rack gear 103 is formed parallel to the shaft 
1 08. Thus, when the feed motor 95 is run in rotation, the 
supporting block 104 is moved along the shaft 108. 

55 [0079] On the lateral side of the supporting block 1 04 
is mounted a rack member 119 constituting a so-called 
double rack, as shown in Fig. 1 6. The rack member 1 1 9 
is formed substantially as a flat plate carrying a rack gear 
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portion 129 on its lateral edge. A pair of semicircular 
shaft-inserting portions 122, 121 are protuberantly 
formed on the lower surface of a planar portion of the 
rack member 119. The rack member 119 is supported 
by the shaft 108 by passing the shaft 108 through 
through-holes formed by the shaft-inserting portions 
122, 121 and the planar portion. The rack member 119 
has through-holes in the planar portion. 
[0080] The lateral surface of the supporting block 1 04 
has a recess 1 28 for accommodating the shaft-receiving 
portions 122, 121 of the rack member 119. Within the 
recess 128 are formed protrusions 125, 124 fitted into 
through-holes 1 25, 1 24 in the rack member 1 1 9. These 
protrusions 1 25, 1 24 are formed with bearing holes 1 26, 
127 which are passed through by the shaft 108 and in 
which is fitted the thrust bearing 135. When the rack 
member 119 is mounted on one end of the supporting 
block 104 and the shaft 104 is passed through the 
through-holes in the shaft-inserting portions 122, 121 
provided on the rack member 1 1 9 and through the bear- 
ing holes 1 26, 1 27 of the supporting block 1 04, the rack 
gear 103 and the rack gear 119 are stacked in parallel 
to each other, as shown in Fig. 1 3. A compression spring 
1 30 is interposed between the protrusion 1 24 of the sup- 
porting block 104 and the inner edge of the through-ole 
120 of the rack member 119. The compression spring 
130 is arranged coaxially with the shaft 108, that is, 
passed through the shaft 108. The compression spring 
130 thrusts and biases the rack member 119 towards 
the supporting block 104, as shown by an arrow P in 
Fig.16. 

[0081] The pinion gear 102, constituting the second 
riving mechanism is engaged with both the rack gear 
103 of the supporting block 104 and the rack gear 129 
of the rack member 1 1 9. Since the rack member 11 9 is 
biased relative to supporting block 104 in one direction 
as indicated by arrow P in Fig. 1 6, there is no risk of back- 
lash being produced between the pinion gear 102 and 
the rack gears 103, 129. 

[0082] On the disc table 61 is set the mid portion of 
the optical disc 201 on which a disc stabilizer 12 is set, 
so that the disc table clamps the optical disc 201 in co- 
operation with the disc stabilizer 12, as shown in Fig. 7. 
The disc stabilizer 1 2 is comprised of a columnar portion 
91 and a disc-shaped portion 92 mounted on the lower 
end of the columnar portion 91 , as shown in Fig.1 0. The 
disc stabilizer is formed of a material, such as metal, 
having high specific gravity The columnar portion 91 is 
formed with a fitting hole 89 into which is inserted the 
upper end of the spindle shaft 73. The lower end of the 
fitting hole 89 is formed as a tapered portion with an in- 
creased diameter 90 for evading abutment by the 
centering member 74. A pair of toroidal-shaped f rictional 
sheets 93, 94, configured for generating the force of fric- 
tion with the optical disc 201 , are bonded to the lower 
surface of the disc-shaped portion 92. When the spindle 
motor is run in rotation, with the disc table 61 clamping 
the optical disc 201 in cooperation with the disc stabilizer 



12, the disc table 61 is run in rotation in unison with the 
optical disc 201 . 

[0083] When the disc table 61 is moved to a position 
closest to the optical pickup device 60, the disc table 61 
s causes the inner most peripheral portion of the optical 
disc 201 clamped thereby to face the optical disc 75 of 
the optical pickup device 60, as shown in Fig.1 1. When 
moved to a position furthest from the optical pickup de- 
vice 60, as shown in Fig. 12, the disc table 61 causes 
the outer most peripheral portion of the optical disc 201 
held thereby to face the objective lens 75 of the optical 
pickup device 60. 

[0084] The frame 113 is provided with a first move- 
ment position detection switch for detecting the most 
proximate position of the disc table 61 to the optical pick- 
up device 60 and a second movement position detection 
switch for detecting the furthest position of the disc table 
61 from the optical pickup device 60. When the disc ta- 
ble 61 is at the most proximate position to the optical 
pickup device, the first movement position detection 
switch is pressed and actuated by the supporting block 
104. This first movement position detection switch is 
connected to a control circuit. When the supporting 
block 104 is moved by the second driving mechanism 
in a direction of approaching the optical pickup device 
60, and the first movement position detection switch is 
pressed by the supporting block 104, the control circuit 
halts the thread motor 95. When the disc table 61 is at 
the position furthest from the optical pickup device, the 
second movement position detection switch is pressed 
by the supporting block 1 04. The second movement po- 
sition detection switch is connected to the control circuit. 
When the supporting block 104 is moved by the second 
driving mechanism in a direction away from the optical 
pickup device 60, and the second movement position 
detection switch is pressed by the supporting block 104, 
the control circuit halts the thread motor 95. 
[0085] The optical pickup device 60 and the disc table 
61 are exposed to above the tray cover 1 1 via a through- 
hole 67 formed in the upper surface of the tray cover 1 1 . 
[0086] Within the outer casing, there is mounted de- 
tection means for detecting the possible presence of the 
centering member 1 2 on the disc table 61 when the tray 
unit 7 is moved towards a position in which the tray unit 
7 is housed within the outer casing. The detection 
means are comprised of a light emitting element 24 
mounted on the lower surface of the circuit substrate 6 
and a light receiving element 25 mounted on the lower 
surface of the circuit substrate 6 for receiving the light 
K emitted by the light emitting element 24, as shown in 
Figs.2, 7 and 8. When the tray unit 7 is at the loading 
position, the disc table 61 is at the most proximate po- 
sition relative to the optical pickup device 60 and the 
disc stabilizer 12 is set on the disc table 61 , the light K 
proceeding to the light receiving element 25 from the 
light emitting element 24 is interrupted by the disc sta- 
bilizer 12, If the disc stabilizer 12 is not set on the disc 
table 61 , the light K emitted by the light emitting element 



15 



20 



25 



30 



35 



40 



45 



50 



8 



15 



EP 0 698 882 B1 



16 



24 reaches the light receiving element 25, without being 
interrupted by the spindle shaft 73, even if the tray unit 
7 is at the loading position and the disc table 61 is at the 
most proximate position to the optical pickup device. 
That, is, the possible presence of the disc stabilizer 12 
on the disc table 61 may be discerned by detecting 
whether or not the light receiving element 25 is receiving 
the light K from the light emitting device 25 in a timed 
relation to the tray unit 7 reaching the loading position 
and to the disc table 61 reaching the most proximate 
position with respect to the optical pickup device 60, as 
shown in Fig. 2. 

[0087] With the above-described disc player appara- 
tus according to the present invention, the above-de- 
scribed control controls the driving of the first and sec- 
ond driving mechanisms, rotation of the disc table 61 
and display of the disc table 61 . 
[0088] The above-described control circuit operates 
so that, when the tray unit 7 is moved by the first driving 
mechanism in a direction indicated by arrow A in Fig. 3 
to an ejecting position protruded out of the outer casing, 
the disc table 61 is moved by the second driving mech- 
anism to a position furthest from the outer casing within 
a range of possible movement with respect to the tray 
unit 7, that is to a position furthest from the optical pickup 
device 60. 

[0089] Consequently, with the present disc player ap- 
paratus, the disc table 61 may be moved sufficiently to- 
wards the front side so that the entire surface of the op- 
tical disc 61 is positioned ahead of the front panel 71 , 
while the amount of protrusion of the tray unit 7 from the 
front panel 71 indicated by arrow N in Fig. 3 may be sup- 
pressed to a minimum value. 

[0090] The control circuit also operates so that, when 
the tray unit 7 is moved by the first driving mechanism 
in a direction indicated by arrow C in Fig. 2, that is in the 
loading direction of accommodating the tray unit 7 within 
the outer casing, the disc table 61 is moved in a direction 
indicated by arrow D in Fig. 2 by the second driving 
mechanism, so that the disc table 61 is moved to the 
position most proximate to the optical pickup device 60 
within the range of possible movement with respect to 
the tray unit 7. 

[0091] Consequently, with the present disc layer ap- 
paratus, the playback operation or the optical disc 201 
may be started immediately after the optical disc 201 is 
set on the disc table 61 and the tray unit 7 is moved to 
the loading position. The table-of-contents information 
specifying the contents of the information recorded on 
the optical disc 201 are recorded in the inner most po- 
sition of the optical disc 201, such that the information 
signals may be started after readout of the table-of-con- 
tents information. 

[0092] When the tray unit 7 is at the loading position, 
the control circuit inhibits rotation of the disc table 61 if 
the above-described detection mechanism fails to de- 
tect the presence of the disc stabilizer 12 on the disc 
table 61 . The control circuit also displays on the display 



panel 70 that the disc stabilizer 12 has not been loaded 
on the disc table 61. Thus, with the present disc player 
apparatus, there is no risk of the disc table 61 being ro- 
tated without the disc stabilizer 12 being loaded on the 
5 optical disc 21 set on the disc table 61 , so that there is 
no risk of possible accidents of the optical disc 201 de- 
scending from the disc table 61 , while wasteful power 
consumption may also be prohibited. In addition, since 
the display panel 70 displays the effect that the disc sta- 
bilizer 1 2 has not been loaded on the disc table 61 , the 
user of the disc player apparatus may be apprised of the 
reason the disc table 61 is not run in rotation. 
[0093] When the optical disc 201 is set on the disc 
table 61 , the disc stabilizer 12 is loaded on the optical 
disc 201, the tray unit 7 is at the loading position and 
the disc table 61 is at the most proximate position with 
respect to the optical pickup device 60, the reproducing 
operation from the optical disc 201 is enabled. That is, 
information signals are sequentially read along the re- 
cording tracks formed on the optical disc 201 beginning 
from the inner most region of the optical disc 201 . 
[0094] With progress in the readout of the information 
signals by the optical pickup device 60, the disc table 
61 is moved in a direction of being spaced from the op- 
tical pickup device 60 as indicated by arrow E in Fig. 2. 
On the other hand, the disc table 61 is moved, respon- 
sive to selection of the position of reading out informa- 
tion signals on the optical disc by the optical pickup de- 
vice 60, that is to the so-called track jump operation, in 
a direction towards and away from the optical pickup de- 
vice 60, as indicated by arrows E and D in Fig. 2. 
[0095] If, whilst the tray unit 7 is moved and the disc 
table 61 is also moved, the movement of the disc table 
61 relative to the tray unit 7 is halted for longer than a 
pre-set time interval, the control circuit causes the direc- 
tion of movement of the disc table 61 to be reversed. 
That is, referring to the flow chart of Fig. 17, the control 
circuit starts its control operation at step sti , and judges 
at step st2 whether or not the movement of the disc table 
61 towards the optical pickup device 60 is being execut- 
ed. If the state of the disc table 61 being moved towards 
the optical pickup device 60 is detected, the control cir- 
cuit transfers to step st3 and, if otherwise, to step stil . 
[0096] At step st3, the control circuit judges whether 
or not the first movement position detection switch has 
been pressed. If the first movement position detection 
switch has not been pressed, the control circuit transfers 
to step st4 and, if otherwise, to step sti 7. 
[0097] At step sti 4, the thread motor 95 is halted. The 
control circuit then transfers to step st5. 
[0098] At step st5, it is judged whether or not the tray 
unit is at any other position than the loading position in 
which the tray unit is drawn into the outer casing. If the 
tray unit 7 is at any other position than the loading po- 
sition, the control circuit transfers to step st6. If the tray 
unit 7 is found at step st6 to be at the loading position, 
the control circuit transfers to step st9. 
[0099] At step st6, the disc table 61 is moved, during 
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the time until the second nnovement position detection 
switch is pressed, in a direction in which the disc table 
61 is moved away from the optical pickup device 60 and 
the timer counting the limit time of the disc table move- 
ment is reset. The control circuit then reverts to step st2. 
[0100] The timer is in the reset state during the initial 
stage of operation, that is when the thread motor 95 is 
stopped, and starts counting simultaneously with start 
of operation of the thread motor 95. The limit time count- 
ed by the timer is set so as to be equal to the time re- 
quired for the disc table 61 to be moved from the position 
in which the disc table is closest to the optical pickup 
device 60 up to the position in which the disc table is 
furthest from the optical pickup device 60 plus one to 
two seconds. 

[0101] At step st9, the timer is reset and program re- 
turn is made at step stIO. 

[0102] If, as a result of the operation from step sti up 
to step st6, the tray unit 7 is at a position other than the 
ejecting position in which it is drawn out of the outer cas- 
ing, and the disc table 61 has been moved in a direction 
of approaching the optical pickup device 60, the disc ta- 
ble 61 is transiently moved to a position most proximate 
to the optical pickup device 60, and subsequently the 
disc table is moved to a position furthest from the optical 
pickup device 60. 

[0103] It is judged at step st7 whether or not the limit 
time as counted by the timer has elapsed. If the limit 
time has elapsed, the control circuit transfers to step st8 
and, if otherwise, reverts to step st3. 
[01 04] At step stB, the tray unit 7 is moved to the eject- 
ing position and, at step stIO, program return is made. 
[0105] If, as a result of the operation from step st7 to 
step StB, the first movement position detection switch is 
not pressed even although the movement of the disc ta- 
ble 61 in a direction of approaching to the optical pickup 
device 60 is carried out for a time duration longer than 
the above limit time, the tray unit 7 is moved towards the 
ejecting position. 

[0106] At step stil, it is judged whether or not the 
movement of the disc table 61 in a direction away from 
the optical pickup device 60 is being carried out. If the 
movement of the disc table 61 in a direction away from 
the optical pickup device 60 is being carried out, the con- 
trol circuit transfers to step sti 0 for return. 
[01 07] At step sti 2, it is judged whether or not the sec- 
ond movement position detection switch has been 
pressed. If the second movement position detection 
switch has been pressed, the control circuit transfers to 
step sti 3 and, if otherwise, to step sti 5. 
[0108] At step sti 3, the thread motor 95 is halted, be- 
fore the control circuit transfers to step sti 4. 
[01 09] At step sti 4, the timer is reset, before the con- 
trol circuit transfers to step sti 4. 
[01 1 0] At step sti 5, it is judged whether or not the limit 
time as counted by the timer has elapsed. If the limit 
time has elapsed, the control circuit transfers to step 
sti 6 and, if otherwise, the control circuit reverts to step 



sti 2. 

[0111] At step sti 6, the movement of the disc table 61 
in a direction towards the optical pickup device 60 is car- 
ried out for a pre-set time, before the control circuit 

5 transfers to step st1 7. 

[0112] At step sti 7, the movement of the disc table 61 
in a direction away from the optical pickup device 60 is 
carried out until the second movement position detec- 
tion switch is pressed, before the control circuit transfers 

10 to step sti 2. 

[Oil 3] If, as a result of the operation from step sti 5 to 
step sti 7, the second movement position detection 
switch is not pressed, even if the disc table 61 is moved 
for a time duration longer than the above limit time, in a 

^5 direction in which the disc table 61 is moved away from 
the optical pickup device 60, such as when the opera- 
tor's finger is caught in a space between the disc table 
61 and the edge of the through-hole 67 of the tray cover 
11 , the disc table 61 is inverted in its direction of move- 

20 ment, that is it is moved in a direction of approaching 
the optical pickup device 60 and is again moved in a 
direction away from the optical pickup device 60. This 
operation is repeated until the second movement posi- 
tion detection switch is pressed. 

25 [0114] With the disc player apparatus of the present 
invention, the detection means for detecting the possi- 
ble presence of the disc stabilizer 12 on the disc table 
61 may be a contact type sensor employing a thrust 
switch in place of the above-described optical sensor. 

30 

Claims 



1 . A disc player apparatus comprising: 

35 

a tray unit (7) supported for movement between 
a position of being housed within an outer cas- 
ing and a position of being protruded outwardly 
from the outer casing; 

40 a pickup device (60) arranged on said tray unit 

(7) for reading out the recorded information 
from a recording disc (201); 
first driving means for moving said tray unit (7) 
between a position of being housed within an 

45 outer casing and a position of being protruded 

outwardly from the outer casing; 
a disc table (61 ) supported on said tray unit (7) 
for movement in a direction towards and away 
from said pickup device (60), said disc table 

50 (61) holding and rotating said recording disc 

(201); and 

second driving means (10) for moving said disc 
table (61 ) on said tray unit (7) in a direction to- 
wards and away from said pickup device (60), 
55 said second driving means (10) moving said 

disc table (61) to a position furthest from the 
outer casing in a range of possible movement 
of the disc table (61 ) relative to the tray unit (7) 
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if said first driving means moves said tray unit 
(7) to the position of being protruded from the 
outer casing. 

2. The disc player apparatus as claimed in claim 1 , 
wherein said tray unit (7) is movable a distance sub- 
stantially equal to the length of said tray unit (7) by 
a shaft mounted therein being supported for move- 
ment by a thrust bearing arranged in the outer cas- 
ing, said shaft having a length substantially twice 
that of the tray unit (7) and being mounted in said 
tray unit (7) by having its one end positioned in the 
vicinity of the forward end of the tray unit (7) directed 
to outside the outer casing and by having its oppo- 
site end being protruded towards rear of the tray unit 
(7) and mounted on said tray unit (7), said thrust 
bearing supporting said shaft at a position in the vi- 
cinity of the forward end of the tray unit (7) and at a 
position in the vicinity of the rear end of the tray unit 
(7) when the tray unit (7) is accommodated within 
said outer casing. 

3. The disc player apparatus as claimed in claim 1 or 
2, wherein said disc table (61) has a spindle shaft 
(73) and is arranged on a supporting block (104) 
arranged on said tray unit (7) for movement n a di- 
rection towards and away from said pickup device 
(60) so that the disc table (61) is rotatable on said 
spindle shaft (73), said supporting block (1 04) being 
integrally formed from an electrically conductive 
material. 

4. The disc player apparatus as claimed in anyone of 

claims 1 to 3, wherein said disc table (61 ) has con- 
trol means for controlling said first and second driv- 
ing means (10), said control means operating so 
that, when said tray unit (7) is to be moved by said 
first driving means to a position of being protruded 
out of the outer casing, said disc table (61 ) is moved 
by said second driving means (1 0) to a position fur- 
thest from the optical pickup device (60) in a range 
of possible movement of the disc table (61 ) relative 
to said tray unit (7), said control means also oper- 
ating for detecting, during movement of the disc ta- 
ble (61 ), the time of movement of the disc table (61 ) 
relative to the tray unit (7), and for reversing the di- 
rection of movement of the disc table (61) in case 
the time exceeding a pre-set time has elapsed. 

5. The disc player apparatus as claimed in anyone of 
claims 1 to 4, further comprising a disc clamping 
member which can be detached when the tray unit 
(7) is protruded out of the outer casing and which 
holds the recording disc (201) in cooperation with 
said disc table (61). 

6. A disc player apparatus comprising: 



a disc tray supported for movement between a 
position of being housed within an outer casing 
and a position of being protruded outwardly 
from the outer casing; 

s a pickup device (60) arranged on said tray unit 

(7) for reading out the recorded information 
from a recording disc (201); 
first driving means for moving said tray unit (7) 
between a position of being housed within an 

10 outer casing and a position of being protruded 

outwardly from the outer casing; 
a disc table (61 ) supported on said tray unit (7) 
for movement in a direction towards and away 
from said pickup device (60), said disc table 

15 (61) holding and rotating said recording disc 

(201); and 

second driving means (1 0) for moving said disc 
table (61) on said tray unit (7) in a direction to- 
wards and away from said pickup device (60), 

20 said second driving means (10) moving said 

disc table (61 ) to a position most proximate to 
the optical pickup device (60) in a range of pos- 
sible movement of the disc table (61) relative 
to the tray unit (7) if said first driving means 

25 moves said tray unit (7) to the position of being 

accommodated from the outer casing. 

7. The disc player apparatus as claimed in claim 6, 
wherein said tray unit (7) is movable a distance sub- 

30 stantially equal to the length of said tray unit (7) by 
a shaft mounted therein being supported for move- 
ment by a thrust bearing arranged in the outer cas- 
ing, said shaft having a length substantially twice 
that of the tray unit (7) and being mounted in said 

35 tray unit (7) by having its one end positioned in the 
vicinity of the forward end of the tray unit (7) directed 
to outside the outer casing and by having its oppo- 
site end being protruded towards rear of the tray unit 
(7) and mounted on said tray unit (7), said thrust 

40 bearing supporting said shaft at a position in the vi- 
cinity of the forward end of the tray unit (7) and at a 
position in the vicinity of the rear end of the tray unit 
(7) when the tray unit (7) is accommodated within 
said outer casing. 

45 

8. The disc player apparatus as claimed in claim 6 or 

7, wherein said disc table (61) has a spindle shaft 
(73) and is arranged on a supporting block (104) 
arranged on said tray unit (7) for movement in a di- 
50 rection towards and away from said pickup device 
(60) so that the disc table (61 ) is rotatable on said 
spindle shaft (73), said supporting block (1 04) being 
integrally formed from an electrically conductive 
material. 

55 

9. The disc player apparatus as claimed in anyone of 
claims 6 to 8, wherein said disc table (61 ) has con- 
trol means for controlling said first and second driv- 
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ing means (10), said control means operating so 
tinat, when said tray unit (7) is to be moved by said 
first driving means from a position of being protrud- 
ed out of the outer casing to a position of being ac- 
commodated in said outer casing, said disc table s 
(61 ) is moved by said second driving means (1 0) to 
a position most proximate to the optical pickup de- 
vice (60) in a range of possible movement of the 
disc table (61 ) relative to said tray unit (7), said con- 
trol means also operating for detecting, during io 
movement of the disc table (61), the time of move- 
ment of the disc table (61) relative to the tray unit 
(7), and for reversing the direction of movement of 
the disc table (61 ) in case the time exceeding a pre- 
set time has elapsed. 15 

10. A disc player apparatus comprising: 

a tray unit (7) supported for movement between 
a position of being housed within an outer cas- 20 
ing and a position of being protruded outwardly 
from the outer casing; 

a pickup device (60) arranged on said tray unit 
(7) for reading out the recorded information 
from a recording disc (201 ); 25 
first driving means for moving said tray unit (7) 
between a position of being housed within an 
outer casing and a position of being protruded 
outwardly from the outer casing; 
a disc table (61 ) supported on said tray unit (7) 30 
for movement in a direction towards and away 
from said pickup device (60), said disc table 
(61) holding and rotating said recording disc 
(201); and 

second driving means (1 0) for moving said disc 3S 
table (61 ) on said tray unit (7) in a direction to- 
wards and away from said pickup device (60), 
said second driving means (10) moving said 
disc table (61) to a position furthest from the 
outer casing in a range of possible movement 40 
of the disc table (61 ) relative to the tray unit (7) 
if said first driving means moves said tray unit 
(7) to the position of being protruded from the 
outer casing, said second driving means (10) 
also moving said disc table (61) to a position 45 
most proximate to the outer casing in a range 
of possible movement of the disc table (61 ) rel- 
ative to the tray unit (7) if said first driving 
means moves said tray unit (7) to the position 
of being accommodated within the outer cas- 50 
ing. 

11. The disc player apparatus as claimed in claim 10, 
wherein said disc table (61 ) has control means for 
controlling said first and second driving means (1 0), ss 
said control means operating so that, when said tray 
unit (7) is to be moved by said first driving means 
between a position of being protruded out of the out- 



er casing and a position of being accommodated 
within the outer casing, said disc table (61 ) is moved 
by said second driving means (1 0) to a position fur- 
thest from the optical pickup device (60) in a range 
of possible movement of the disc table (61 ) relative 
to said tray unit (7), said control means also oper- 
ating for detecting, during movement of the disc ta- 
ble (61 ), the time of movement of the disc table (61 ) 
relative to the tray unit (7), and for reversing the di- 
rection of movement of the disc table (61) in case 
the time exceeding a pre-set time has elapsed. 



Patentanspruche 

1. Plattenwiedergabegerat mit 

einer Facheinheit (7), die so gelagert ist, da3 
sie sich zwischen einer Position, in der sie sich 
innerhalb eines Au3engehauses befindet, und 
einer Position, in der sie aus dem Au3engehau- 
se herausragt, hin- und herbewegen Ia3t, 
einer auf der Facheinheit (7) angeordneten 
Abtastvorrichtung (60) zum Lesen der auf einer 
Aufzeichnungsplatte (201 ) aufgezeichneten In- 
formationen, 

einer ersten Antriebseinrichtung zum Hin- und 
Herbewegen der Facheinheit (7) zwischen ei- 
ner Position, in der sie sich innerhalb eines Au- 
3engehauses befindet, und einer Position, in 
der sie aus dem Au3engehause herausragt, 
einem Plattenteller (61), der auf der Fachein- 
heit (7) so gelagert ist, da3 er sich zur Abtast- 
vorrichtung (60) hin- und von dieser wegbewe- 
gen Ia3t, wobei dieser Plattenteller (61 ) die Auf- 
zeichnungsplatte (201) halt und dreht, sowie 
einer zweiten Antriebseinrichtung (10), mit der 
sich der Plattenteller (61) auf der Facheinheit 
(7) zur Abtastvorrichtung (60) hin- und von die- 
ser wegbewegen Ia3t, wobei im Bereich der 
moglichen Bewegung des Plattentellers (61) in 
bezug auf die Facheinheit (7) diese zweite An- 
triebseinrichtung (10) den Plattenteller (61) zu 
einer Position bewegt, an der er am weitesten 
vom Au3engehause entfernt ist, wenn die erste 
Antriebseinrichtung die Facheinheit (7) zu der 
Position bewegt, in der sie aus dem AuBenge- 
hause herausragt. 

2. Plattenwiedergabegerat nach Anspruch 1 , bei dem 
die Facheinheit (7) durch eine in ihr angebrachte 
Stange, die in einem im Au3engehause angeord- 
neten Lager bewegbar gelagert ist, um eine Strecke 
bewegbar ist, die im wesentlichen so lang wie die 
Facheinheit (7) ist, wobei diese Stange im wesent- 
lichen doppelt so lang wie die Facheinheit (7) ist und 
in der Facheinheit (7) montiert ist, indem ihr eines 
Ende in der Nahe des zur Au3enseite des Au3en- 
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gehauses gewandten vorderen Endes der Fachein- 
heit (7) positioniert ist und ihr anderes hinten aus 
der Facheinheit (7) herausragendes Ende an der 
Facheinheit (7) montiert ist, und wobei das Lager 
die Stange an einer Position in der Nahe des vor- s 
deren Endes der Facheinheit (7) und an einer Po- 
sition in der Nahe des hinteren Endes der Fachein- 
heit (7) halt, wenn sich die Facheinheit (7) innerhalb 
des AuRengehauses befindet. 

10 

3. Plattenwiedergabegerat nach Anspruch 1 oder 2, 
bei dem der Plattenteller (61 ) eine Spindel (73) auf- 
weist und auf einem auf der Facheinheit (7) ange- 
ordneten Halteblock (104) so angeordnet ist, da3 

er sich zur Abtastvorrichtung (60) hin- und von die- 15 
ser wegbewegen und auf der Spindel (73) drehen 
Ia3t, wobei der Halteblock (104) aus einem Stuck 
und aus einem elektrisch leitenden Material gebil- 
det ist. 

20 

4. Plattenwiedergabegerat nach einem der Anspru- 
che 1 bis 3, bei dem der Plattenteller (61 ) eine Steu- 
ereinrichtung zum Steuern der ersten und zweiten 7. 
Antriebseinrichtung (10) aufweist, die so arbeitet, 

da3 im Bereich der moglichen Bewegung des Plat- 25 
tentellers (61) in bezug auf die Facheinheit (7) der 
Plattenteller (61) von der zweiten Antriebseinrich- 
tung (10) zu einer Position bewegt wird, an der er 
am weitesten von der Abtastvorrichtung (60) ent- 
fernt ist, wenn die Facheinheit (7) von der ersten 30 
Antriebseinrichtung zu der Position bewegt werden 
soli, in der sie aus dem Au3engehause herausragt, 
wobei diese Steuereinrichtung auRerdem so arbei- 
tet, da3 sie wahrend des Bewegens des Plattentel- 
lers (61 ) die Zeit erfa3t, in der sich der Plattenteller 3S 
(61) in bezug auf die Facheinheit (7) bewegt, und 
die Bewegungsrichtung des Plattentellers (61) um- 
kehrt, falls eine vorgegebene Zeit uberschritten 
wird. 

40 

5. Plattenwiedergabegerat nach einem der Anspru- 

che 1 bis 4, das weiterhin ein Platteneinklemmele- 8. 
ment umfa3t, das gelost werden kann, wenn die 
Facheinheit (7) aus dem Au3engehause heraus- 
ragt, und zusammen mit dem Plattenteller (61) die 45 
Aufzeichnungsplatte (201) halt. 

6. Plattenwiedergabegerat mit 

einem Plattenfach, das so gelagert ist, da3 es 50 
sich zwischen einer Position, in der es sich in- 
nerhalb eines Au3engehauses befindet, und 9. 
einer Position, in der es aus dem Au3engehau- 
se herausragt, hin- und herbewegen laBt, 
einer auf der Facheinheit (7) angeordneten 55 
Abtastvorrichtung (60) zum Lesen der auf einer 
Aufzeichnungsplatte (201 ) aufgezeichneten In- 
formationen. 



einer ersten Antriebseinrichtung zum Hin- und 
Herbewegen der Facheinheit (7) zwischen ei- 
ner Position, in der sie sich innerhalb eines Au- 
Rengehauses befindet, und einer Position, in 
der sie aus dem Au3engehause herausragt, 
einem Plattenteller (61), der auf der Fachein- 
heit (7) so gelagert ist, da3 er sich zur Abtast- 
vorrichtung (60) hin- und von dieser wegbewe- 
gen laBt, wobei dieser Plattenteller (61 ) die Auf- 
zeichnungsplatte (201) halt und dreht, sowie 
einer zweiten Antriebseinrichtung (10), mit der 
sich der Plattenteller (61) auf der Facheinheit 
(7) zur Abtastvorrichtung (60) hin- und von die- 
ser wegbewegen laBt, wobei im Bereich der 
moglichen Bewegung des Plattentellers (61) in 
bezug auf die Facheinheit (7) diese zweite An- 
triebseinrichtung (10) den Plattenteller (61) 
moglichst nah an die Abtastvorrichtung (60) be- 
wegt, wenn die erste Antriebseinrichtung die 
Facheinheit (7) zu der Position bewegt, in der 
sie sich im AuBengehause befindet. 

Plattenwiedergabegerat nach Anspruch 6, bei dem 
die Facheinheit (7) durch eine in ihr angebrachte 
Stange, die in einem im AuBengehause angeord- 
neten Lager bewegbar gelagert ist, um eine Strecke 
bewegbar ist, die im wesentlichen so lang wie die 
Facheinheit (7) ist, wobei diese Stange im wesent- 
lichen doppelt so lang wie die Facheinheit (7) ist und 
in der Facheinheit (7) montiert ist, indem ihr eines 
Ende in der Nahe des zur AuBenseite des AuBen- 
gehauses gewandten vorderen Endes der Fachein- 
heit (7) positioniert ist und ihr anderes hinten aus 
der Facheinheit (7) herausragendes Ende an der 
Facheinheit (7) montiert ist, und wobei das Lager 
die Stange an einer Position in der Nahe des vor- 
deren Endes der Facheinheit (7) und an einer Po- 
sition in der Nahe des hinteren Endes der Fachein- 
heit (7) halt, wenn sich die Facheinheit (7) innerhalb 
des AuBengehauses befindet. 

Plattenwiedergabegerat nach Anspruch 6 oder 7, 
bei dem der Plattenteller (61 ) eine Spindel (73) auf- 
weist und auf einem auf der Facheinheit (7) ange- 
ordneten Halteblock (104) so angeordnet ist, daB 
er sich zur Abtastvorrichtung (60) hin- und von die- 
ser wegbewegen und auf der Spindel (73) drehen 
laBt, wobei der Halteblock (104) aus einem Stuck 
und aus einem elektrisch leitenden Material gebil- 
det ist. 

Plattenwiedergabegerat nach einem der Anspru- 
che 6 bis 8, bei dem der Plattenteller (61 ) eine Steu- 
ereinrichtung zum Steuern der ersten und zweiten 
Antriebseinrichtung (10) aufweist. die so arbeitet, 
daB im Bereich der moglichen Bewegung des Plat- 
tentellers (61) in bezug auf die Facheinheit (7) der 
Plattenteller (61) von der zweiten Antriebseinrich- 
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tung (10) moglichst nah an die Abtastvorrichtung 
(60) bewegt wird, wenn die Faclneinlieit (7) von der 
ersten Antriebseinrichtung von der Position, in der 
sie aus dem Au3engehause herausragt, zu der Po- 
sition bewegt werden soil, in der sie sicin im Au3en- s 
gehause befindet, wobei diese Steuereinrichtung 
auBerdem so arbeitet, da3 sie wahrend des Bewe- 
gens des Plattentellers (61) die Zeit erfaBt, in der 
sich der Plattenteller (61 ) in bezug auf die Fachein- 
lieit (7) bewegt, und die Bewegungsriclntung des io 
Plattentellers (61) umkehrt, falls eine vorgegebene 
Zeit uberschritten wird. 

10. Plattenwiedergabegerat nnit 

15 

einer Facheinheit (7), die so gelagert ist, daB 
sie sich zwischen einer Position, in der sie sich 
innerhalb eines AuBengehauses befindet, und 
einer Position, in der sie aus dem AuBen-ge- 
hause herausragt, hin- und herbewegen laBt, 20 
einer auf der Facheinheit (7) angeordneten 
Abtastvorrichtung (60) zunri Lesen der auf einer 
Aufkeichnungsplatte (201 ) aufgezeichneten In- 
fornnationen, 

einer ersten Antriebseinrichtung zum Hin- und 25 
Herbewegen der Facheinheit (7) zwischen ei- 
ner Position, in der sie sich innerhalb eines Au- 
Bengehauses befindet, und einer Position, in 
der sie aus denn AuBengehause herausragt, 
einem Plattenteller (61), der auf der Fachein- 30 
heit (7) so gelagert ist, daB er sich zur Abtast- 
vorrichtung (60) hin- und von dieser wegbewe- 
gen laBt, wobei dieser Plattenteller (61 ) die Auf- 
keichnungsplatte (201) halt und dreht, sowie 
einer zweiten Antriebseinrichtung (10), mit der 3S 
sich der Plattenteller (61) auf der Facheinheit 
(7) zur Abtastvorrichtung (60) hin- und von die- 
ser wegbewegen laBt, wobei im Bereich der 
moglichen Bewegungdes Plattentellers (61) in 
bezug auf die Facheinheit (7) diese zweite An- 40 
triebseinrichtung (10) den Plattenteller (61) zu 
einer Position bewegt, an der er am weitesten 
vom AuBengehause entfernt ist, wenn die erste 
Antriebseinrichtung die Facheinheit (7) zu der 
Position bewegt, in der sie aus dem AuBenge- 45 
hause herausragt, und wobei im Bereich der 
moglichen Bewegung des Plattentellers (61) in 
bezug auf die Facheinheit (7) die zweite An- 
triebseinrichtung (10) den Plattenteller (61) 
moglichst nah an das AuBengehause bewegt, 50 
wenn die erste Antriebseinrichtung die Fach- 
einheit (7) zu der Position bewegt, in der sie 
sich im AuBengehause befindet. 

11. Plattenwiedergabegerat nach Anspruch 10, bei 55 
dem der Plattenteller (61) eine Steuereinrichtung 

zum Steuern der ersten und zweiten Antriebsein- 
richtung (10) aufweist, die so arbeitet, daB im Be- 



reich der moglichen Bewegung des Plattentellers 
(61 ) in bezug auf die Facheinheit (7) der Plattentel- 
ler (61 ) von der zweiten Antriebseinrichtung (1 0) zu 
einer Position bewegt wird, an der er am weitesten 
von der Abtastvorrichtung (60) entfernt ist, wenn die 
Facheinheit (7) von der ersten Antriebseinrichtung 
zwischen der Position, in der sie aus dem AuBen- 
gehause herausragt, und der Position, in der sich 
innerhalb des AuBengehauses befindet, hin- und 
herbewegt werden soil, wobei diese Steuereinrich- 
tung auBerdem so arbeitet, daB sie wahrend des 
Bewegens des Plattentellers (61) die Zeit erfaBt, in 
der sich der Plattenteller (61 ) in bezug auf die Fach- 
einheit (7) bewegt, und die Bewegungsrichtung des 
Plattentellers (61) umkehrt, falls eine vorgegebene 
Zeit uberschritten wird. 



Revendications 

1. Appareil de lecteur de disque comprenant : 

une unite de plateau (7) supportee pour le de- 
placement entre une position d'etre loge dans 
un boTtier extern e et une position d'etre en 
saillie vers I'exterieur du boitier externe ; 
un dispositif de tete de lecture (60) dispose sur 
I'unite de plateau (7) pour extraire les informa- 
tions enregistrees a partir d'un disque d'enre- 
gistrement (201) ; 

un premier moyen de commande pour deplacer 
ladite unite de plateau (7) entre une position 
d'etre loge dans un boTtier externe et une posi- 
tion d'etre en saillie vers I'exterieur a partir du 

boTtier externe ; 

une table de disque (61) supportee sur ladite 
unite de plateau (7) pour le deplacement dans 
une direction vers et de dudit dispositif de tete 
de lecture (60), ladite table de disque (61) 
maintenant et mettant en rotation ledit disque 
d'enregistrement (201) ; et 
un second moyen d'entrainement (10) pour de- 
placer ladite table de disque (61 ) sur ladite uni- 
te de plateau (7) dans la direction vers et s'eloi- 
gnant dudit dispositif de tete de lecture (60) le- 
dit second moyen d'entrainement (10) depla- 
ganX ladite table de disque (61) a une position 
plus eloignee du boTtier externe dans une gam- 
me de deplacement possible de la table de dis- 
que (61) par rapport a I'unite de plateau (7) si 
ledit premier moyen de commande deplace la- 
dite unite de plateau (7) a la position d'etre en 
saillie du boTtier externe. 

2. Appareil de lecteur de disque selon la revendication 
1 , dans lequel ladite unite de plateau (7) est mobile 

a une distance substantiellement egale a la lon- 
gueur de ladite unite de plateau (7) par un arbre 
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monte sur celle-ci etant supporte pour le deplace- 
ment par un support de poussee dispose dans le 
boitier externe, ledit arbre ayant une longueur subs- 
tantiellement double de celle de ladite unite de pla- 
teau (7) et etant monte dans ladite unite de plateau s 
(7) en ayant une extremite positionnee au voisinage 
de Textremite avant de {'unite de plateau (7) dirigee 
vers I'exterieur du boitier externe et en ayant son 
extremite opposee faisant saillie vers I'arriere de 
I'unite de plateau (7) et montee sur ladite unite de io 
plateau (7), ledit support de poussee supportant le- 
dit arbre a une position au voisinage de I'extremite 
avant de I'unite de plateau (7) et a une position au 
voisinage de I'extremite arriere de I'unite de plateau 
(7) lorsque I'unite de plateau (7) est logee dans ledit 15 
boitier externe. 

3. Appareil de lecteur de disque selon la revendication 
1 ou 2, dans lequel ladite table de disque (61) a un 
arbre d'axe (73) et est disposee sur un bloc de sup- 20 
port (104) dispose sur ladite unite de plateau (7) 
pour un deplacement dans une direction vers et 
s'eloignant dudit dispositif de tete de lecture (60) de 
sorte que la table de disque (61) est tournee sur 
ledit arbre d'axe (73), ledit bloc de support (104) 25 
etant forme de fagon integree a partir d'un materiau 
conducteur electriquement. 

4. Appareil de lecteur de disque selon I'une. quelcon- 
que des revendications 1 a 3, dans lequel ladite ta- 30 
ble de disque (61 ) a un moyen de commande pour 
commander lesdits premier et second moyens d'en- 
trainement (10), ledit moyen de commande fonc- 
tionnant de sorte que, lorsque ladite unite de pla- 7. 
teau (7) est a deplacer par ledit premier moyen d'en- 3S 
tratnement a une position etant eloignee du boTtier 
externe, ladite table de disque (61 ) est deplacee par 

ledit second moyen d'entraTnement (10) a une po- 
sition la plus eloignee du dispositif de tete de lecture 
(60) dans une gamme de deplacement possible de 40 
la table de disque (61 ) par rapport a ladite unite de 
plateau (7) ledit moyen de commande fonctionnant 
aussi pour detecter, pendant le deplacement de la 
table de disque (61), le temps de deplacement de 
la table de disque (61) par rapport a I'unite de pla- 45 
teau (7), et pour inverser la direction de deplace- 
ment de la table de disque (61) dans le cas ou le 
temps depassant un temps preregle s'est ecoule. 

5. Appareil de lecteur de disque selon I'une quelcon- 50 
que des revendications 1 a 4, comprenant en outre 

un element de verrouillage de disque qui peut etre 
detache lorsque I'unite de plateau (7) est en saillie 
en dehors du boTtier et qui maintient le disque d'en- 
registrement (201 ) en cooperation avec ladite table ss s. 
de disque (61). 

6. Appareil de lecteur de disque comprenant : 



un plateau de disque supporte pour le deplace- 
ment entre une position d'etre loge dans un boT- 
tier externe et une position d'etre en saillie vers 
I'exterieur a partir du boTtier externe ; 
un dispositif de tete de lecture (60) dispose sur 
ladite unite de plateau (7) pour extraire les in- 
formations enregistrees du disque d'enregis- 
trement (201) ; 

un premier moyen d'entraTnement pour depla- 
cer ladite unite de plateau (7) entre une position 
d'etre loge dans un boTtier externe et une posi- 
tion d'etre en saillie vers I'exterieur a partir du 

boTtier externe ; 

une table de disque (61) supportee sur ladite 
unite de plateau (7) pour un deplacement dans 
une direction vers et s'eloignant du dispositif de 
tete de lecture (60), la table de disque (61) 
maintenant et tournant ledit disque d'enregis- 
trement (201) ; et 

un second moyen d'entraTnement (10) pour de- 
placer ladite table de disque (61 ) sur ladite uni- 
te de plateau (7) dans une direction vers et 
s'eloignant du dispositif de tete de lecture (60), 
ledit second moyen d'entraTnement (10) depla- 
9ant ladite table de disque (61) a une position 
la plus proche du dispositif de tete de lecture 
optique (60) dans une gamme de deplacement 
possible de la table de disque (61) par rapport 
a I'unite de plateau (7) si ledit premier moyen 
d'entraTnement deplace ladite unite de plateau 
(7) a la position d'etre logee a partir du boTtier 
externe. 

Appareil de lecteur de disque selon la revendication 
6, dans lequel ladite unite de plateau (7) est mobile 
a une distance substantiellement egale a la lon- 
gueur de ladite unite de plateau (7) par un arbre 
monte sur celle-ci supporte par le deplacement par 
un support de poussee etant dispose dans le boTtier 
externe, ledit arbre ayant une longueur substantiel- 
lement double de celle de I'unite de plateau (7) et 
etant montee dans ladite unite de plateau (7) en 
ayant son extremite positionnee au voisinage de 
I'extremite avant de I'unite de plateau (7) dirigee a 
I'exterieur du boTtier externe et ayant son extremite 
opposee etant en saillie vers I'arriere de I'unite de 
plateau (7) et montee sur ladite unite de plateau (7), 
ledit support de poussee supportant ledit arbre a 
une position au voisinage de I'extremite avant de 
I'unite de plateau (7) et a une position au voisinage 
de I'extremite arriere de I'unite de plateau (7) lors- 
que I'unite de plateau (7) est logee dans ledit boTtier 
externe. 

Appareil de lecteur de disque selon la revendication 
6 ou 7, dans lequel ladite table de disque (61 ) a un 
arbre d'axe (73) et est disposee sur un bloc de sup- 
port (104) dispose sur ladite unite de plateau (7) 
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pour le deplacement dans une direction vers et 
s'eloignant dudit dispositif de tete de lecture (60) 
pour que la table de disque (61) soit tournee sur 
ledit arbre d'axe (73), ledit bloc de support (104) 
etant fornne integralennent a partir d'un materiau s 
electriquement conducteur. 

. Appareil de lecteur de disque selon I'une quelcon- 
que des revendications 6 a 8, dans lequel ladite ta- 
ble de disque (61 ) a un nnoyen de connnnande pour io 
commander lesdits premier et second moyens d'en- 
trainement (1 0), le moyen de commande fonction- 
nant pour que, lorsque ladite unite de plateau (7) 
est a deplacer par ledit premier moyen d'entraine- 
ment a partir d'une position d'etre en saillie a partir 15 11. 
du bottler externe a une position d'etre logee dans 
ledit boTtier externe, ladite table de disque (61) est 
deplacee dudit second moyen d'entrainement (10) 
a une position la plus proche du dispositif de tete 
de lecture (60) dans une gamme de deplacement 20 
possible de la table de disque (61 ) par rapport a la- 
dite unite de plateau (7), ledit moyen de commande 
fonctionnant aussi pour detecter, pendant le depla- 
cement de la table de disque (61), le temps de de- 
placement de la table de disque (61) par rapport a 25 
I'unite de plateau (7), et pour inverser la direction 
de deplacement de la table de disque (61) dans le 
cas ou le temps depassant un temps preregle s'est 
ecoule. 

30 

0. Appareil de lecteur de disque comprenant : 

une unite de plateau (7) supportee pour le de- 
placement entre une position d'etre loge dans 
un boTtier externe et une position d'etre en 3S 
saillie vers I'exterieur du boitier externe ; 
un dispositif de tete de lecture (60) dispose sur 
I'unite de plateau (7) pour extraire les informa- 
tions enregistrees a partir d'un disque d'enre- 
gistrement (201) ; 40 
un premier moyen de commande pour deplacer 
ladite unite de plateau (7) entre une position 
d'etre loge dans un boitier externe et une posi- 
tion d'etre en saillie vers I'exterieur a partir du 
boTtier externe ; 45 
une table de disque (61) supportee sur ladite 
unite de plateau (7) pour le deplacement dans 
une direction vers et de dudit dispositif de tete 
de lecture (60), ladite table de disque (61) 
maintenant et mettant en rotation ledit disque 50 
d'enregistrement (201) ; et 
un second moyen d'entrainement (1 0) pour de- 
placer ladite table de disque (61 ) sur ladite uni- 
te de plateau (7) dans une direction vers et 
s'eloignant dudit dispositif de tete de lecture ss 
(60), ledit second moyen d'entrainement (10) 
deplagant ladite table de disque (61 ) a une po- 
sition la plus eloignee du boitier externe dans 



une gamme de deplacement possible de la ta- 
ble de disque (61) par rapport a I'unite de pla- 
teau (7) si ledit premier moyen de commande 
deplace ladite unite de plateau (7) a la position 
d'etre en saillie du boTtier externe, ledit second 
moyen d'entraTnement (10) deplagant aussi la- 
dite table de disque (61) a une position la plus 
proche du boTtier externe dans une gamme de 
deplacement possible de la table de disque 
(61) par rapport a I'unite de plateau (7) si ledit 
premier moyen d'entraTnement deplace ladite 
unite de plateau (7) a la position d'etre logee 
dans le boTtier externe. 

Appareil de lecteur de disque selon la revendication 
10, dans lequel ladite table de disque (61) a un 
moyen de commande pour commander lesdits pre- 
mier et second moyens d'entraTnement (10), ledit 
moyen de commande fonctionnant pour que, lors- 
que ladite unite de plateau (7) est a deplacer par 
ledit premier moyen d'entraTnement entre une po- 
sition d'etre en saillie en dehors du boTtier externe 
et une position d'etre logee dans le boTtier externe, 
ladite table de disque (61 ) est deplacee par ledit se- 
cond moyen d'entraTnement (10) a une position la 
plus eloignee du dispositif de tete de lecture optique 
(60) dans une gamme de deplacement possible de 
la table de disque (61 ) par rapport a ladite unite de 
plateau (7), ledit moyen de commande fonctionnant 
aussi pour detecter, pendant le deplacement de la 
table de disque (61), le temps de deplacement de 
la table de disque (61) par rapport a I'unite de pla- 
teau (7), et pour inverser la direction de deplace- 
ment de la table de disque (61) dans le cas ou le 
temps depassant un temps preregle s'est ecoule. 
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FIG.5 
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FIG.6 
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FIG.7 
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FIG.11 
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FIG.12 
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